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ABSTRACT

Introduction: Stroke is a leading cause of death and disability. The development of dementia after
stroke is common. Vascular risk factors (VRF) which contribute to stroke risk also contribute to
cognitive decline, especially in vascular dementia (VaD). There is no established treatment for VaD,
therefore strategies for prevention could have major health resource implications. This study was
designed to assess whether patients with early cognitive decline after stroke/transient ischaemic
attack (TIA) can be easily identified and whether target driven VRF management can prevent

progression to dementia.

The study’s primary objective is to establish the feasibility of recruiting patients with mild cognitive
impairment (MCI) to a randomised controlled trial of enhanced VRF management. Secondary
objectives include (a) to determine the potential clinical benefit of the intervention; (b) to estimate
the sample size for a future definitive multi-centre randomised controlled trial; (c) to inform a future
economic evaluation of the intervention; (d) to explore the link between VRF control and the
incidence of cognitive impairment on longitudinal follow-up in a UK population after stroke/TIA with

current routine ma nagement.

Methods: 100 patients with MCI post-stroke/TIA will be recruited from stroke services at the Norfolk
and Norwich University Hospital (NNUH). After collection of baseline data they will be randomised to
intervention (3 monthly follow-up with enhanced management) or control (treatment as usual by
the General Practitioner (GP)). At 12 months outcomes (repeat cognitive testing, VRF assessment)
will be assessed. A further 100 patients with normal cognition will be recruited to a parallel

observational group from the same site. At 12 months they will have repeat cognitive testing.

Ethics and dissemination: Ethical approval has been granted in England. Dissemination is planned via

publication in peer-reviewed medical journals and presentation at relevant conferences.

Registration details: International standard randomised controlled trial number (ISRCTN) 42688361.
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Strengths and limitations of this study:
e The protocol utilises a validated cognitive screening test which is sensitive and specific for
the detection of mild cognitive impairment as well as dementia.
e Data will be collected on a range of VRF.
e A limitation of the study is that neither research staff nor participants are blinded to the

intervention.

INTRODUCTION

Background

Stroke is one of the leading causes of death and disability. Current demographic trends suggest that
the total numbers of people with a stroke will rise due to the ageing population (Myint et al, 2008);
with significant concerns regarding rising incidence of VaD for which there is at present no
established treatment. Dementia after stroke poses a significant problem considering that up to 30%
of people with stroke may potentially develop dementia as early as 3-months post stroke (Kwok et
al, 2011). Furthermore, a significant proportion of these patients have already had MCl (Guyomard

et al, 2011).

The World Alzheimer Report emphasised the benefit of early diagnosis with future savings from
delayed institutionalisation, and care costs across the disease course (World Alzheimer report,
2010). Similarly the UK Government has identified the timely diagnosis of dementia in primary care
as a priority (National Audit Report, 2005). An effective strategy in preventing VaD could have major
resource implications - with at least 1 in 5 dementia cases having a VaD element and dementia
costing the UK economy £23 billion per year (Dementia, 2010). Most importantly, “how best to
improve cognition after stroke” was reported to be the highest priority research topic in a survey of

patients with stroke (Pollock et al., 2012).

Vascular risk factors (e.g. high blood pressure and diabetes) can contribute to the cognitive decline
in VaD as well as in mixed dementia. Research suggests they play a key role in the development of
cognitive decline. Our recent work shows that this risk appears to be greater in people with higher
numbers of VRF (Guyomard et al, 2011). The most recent literature also suggests that the conversion
of MCI to dementia is more likely in patients who have cardiovascular risk factors (Ettorre et al,
2012). From published literature (Allan et al., 2011) and our preliminary work (Guyomard et al.,

2011; Kwok et al., 2011) it is known that dementia is common after stroke and TIA. However, to date
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little specific attempt has been made in developing an intervention to reduce this risk after such an

event.

Rationale for the Study

Research studies report a variable incidence of dementia post-stroke with the highest rates being
around 30% (Leys et al., 2005). Reporting differences are mainly attributed to variation in cohort
ages and the diagnostic criteria applied. However, there does not seem to be any similar data based
on the current UK population. Therefore, it is important to conduct a feasibility study with a parallel
observational design in the UK NHS setting. The scientific hypothesis underpinning this feasibility
randomised controlled trial, with an observational study embedded within it, is that detection of
early cognitive decline in stroke and TIA is feasible at the time of diagnosis in secondary care and
that enhanced (target driven) multiple risk factor control is clinically effective, cost-effective and
safe. Routine cognitive testing using validated measures which are simple and quick, such as the
Montreal Cognitive Assessment (MoCA) (Nasreddine et al.,2005), which are shown to be sensitive
and specific in detecting vascular related cognition will identify those who are at risk of developing
decline. The rate of decline in cognitive function is most likely to be influenced by the type of risk
factors and the level of risk factor control (e.g. adequate level of anticoagulation for AF/control of
BP). Furthermore, there is a dearth of information specifically relevant to patients with cognitive
deficit but not necessarily being diagnosed as having MCI. Further observational epidemiology may

provide better insight regarding cognition after stroke/TIA in this patient population.

Study objectives
The primary objective of the study is to determine the feasibility of randomising patients who have
MClI into routine risk factor management or enhanced risk factor management by their GP, with

individualised targets for controllable risk factors.

The secondary objectives are:

(a) to determine the potential clinical benefit of enhanced control of VRF in preventing progression
of cognitive decline and the development of dementia;

(b) to assess indicative cost-effectiveness of this intervention;

(c) to estimate the sample size for a future definitive multi-centre randomised controlled trial;

(d) to identify any adverse events due to the intervention;

(e) to explore the incidence of cognitive impairment on longitudinal follow-up in a UK population

after stroke/TIA with current routine risk factor management.
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METHODS AND ANALYSIS

Study overview

This study is a single-centre, open-label parallel group study to determine the feasibility of
conducting a randomised controlled trial in an NHS setting on patients following stroke or TIA who
have MCI. The aim is to target risk factors more intensively through enhanced monitoring and
control of VRF compared to usual care. We wish to estimate the potential clinical impact and cost-
effectiveness of this intervention, and the sample size for a future multicentre definitive study in an
NHS setting.

There is a parallel observational study arm for patients with no evidence of cognitive decline who
will have their VRF and cognitive function assessed at follow-up. The objective of the parallel
observational study is to better understand the link between VRF, their control and the development
of cognitive decline after a cerebrovascular event. Combining the control arm of the feasibility trial
and observational cohort will provide further information on these links, including a realistic
estimate of the magnitude of effect of enhanced risk factor management in planning a future trial. A
summary of the study design is provided in Figure 1. Recruitment commenced in November 2015
and will complete in July 2017, with final follow-up data collection in July 2018. The study has been

registered: International standard randomised controlled trial number (ISRCTN) 42688361.

Trial Participants
All adult patients with confirmed stroke (first/recurrent) or TIA, identified within 8 weeks of

diagnosis will be considered for the trial.

Inclusion Criteria
e Participant is willing and able to give informed consent for participation;
e Male or female, aged 18 years or above;

e Diagnosed clinically and radiologically with stroke (infarct or haemorrhage) or TIA.

Exclusion Criteria
The participant may not enter the trial if ANY of the following apply:
e Established Dementia;
o Life expectancy <1 year;
e Co-morbidities that adversely affect their ability to accurately complete the MoCA;

e Patients who do not wish to know about their cognition.
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Trial procedures including recruitment, randomisation, baseline and follow-up assessments are

summarised in Figures 2 and 3.

Identification of participants

Patients diagnosed with Stroke/TIA within 8 weeks of onset who are considered by the healthcare
team to be eligible for the study will be invited to participate. They will be given a detailed Patient
Information Leaflet and Consent Form for consideration. The study team will contact the patient
after 24 hours to find out whether or not they are willing to participate. Those who agree and
provide written informed consent will undergo a simple and validated cognitive screening test
(MoCA), unless this has already been carried out by the clinical team as part of their routine care,
whereupon that score can be used for study purposes. If a MoCA has been administered by the TIA
clinic team the patient will be given a PIS in clinic and be followed up by phone to discuss entry into
the study. Patients who have previously attended TIA clinic or a stroke ward as an in-patient may be
screened retrospectively from the Capture TIA/Stroke hospital database and followed up by phone.
Those who have a MoCA score 226 since their stroke or TIA and who verbally consent to be
contacted about the study are sent a study summary sheet, a study invitation letter and consent
form. If they wish to participate the completed consent form will be returned and countersigned by
a delegated member of the study team. Those who do not have a MoCA score following their stroke
or TIA are invited for an appointment to give consent to take part in the study and carry out the
MoCA. The patient will be enrolled into the appropriate arm of the study depending on the MoCA

score.

Assessing capacity and obtaining informed consent

The participant must personally sign and date the latest approved version of the Informed Consent
Form. It will then be countersigned by a delegated member of the research team before any trial
specific procedures are performed. Written and verbal versions of the patient information sheet will
be presented to the participants detailing the trial rationale; participant involvement and
responsibilities; the implications and constraints of the protocol; safeguards; and processing of blood
tests. It will be clearly stated that the participant is free to withdraw from the trial at any time for
any reason without prejudice to future care, and with no obligation to give the reason for
withdrawal. The participant will be allowed at least 24 hours to consider the information and have
the opportunity to ask questions before deciding whether they will participate in the trial. The
member of the research team who takes consent will be delegated to do so, be familiar with the

study and be suitably qualified to obtain consent for research purposes. A copy of the signed
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informed consent will be given to the participant, and another will be stored at NNUH Clinical
Research Trials Unit (CRTU). The original signed form will be retained in the patient’s medical

records.

Interventions to be measured

The proposed intervention is based on the current evidence of the impact of risk factor control on
cognition as well as reduction in further cardiovascular events. All chosen risk factors in this study
have been shown to be linked with dementia risk. The aim is to provide further evidence that
enhanced monitoring and treatment of these risk factors would halt or attenuate cognitive decline,
or even potentially improve cognition in a specific patient population who are at high risk of
developing dementia. A recent randomised controlled trial in Germany also demonstrated a
significant reduction in the need for long-term care in older adults following an intervention
involving systematic identification and evidence-based treatment of cardiovascular risk factors

(Bickel et al, 2012).

The Vascular Risk Factors that will be closely monitored by the study team will be:

Blood pressure (BP)

Existing evidence demonstrates that lowering of blood pressure consistently and continuously
reduces cardiovascular risk. This is supported by the current Royal College of Physicians (RCP)
guidelines’ aim for BP 140/90 mmHg, with an ideal target BP <130/80 mmHg for secondary
prevention. The effect of intervention on BP reduction using 24 hour BP measurement at the
beginning and end of the study will be examined. This will be recorded using a SpacelLabs 90207
monitor programmed to measure BP at 20 minute intervals during the daytime (0700-2200) and
hourly overnight (2200-0700).

Plasma Lipids

The link between total cholesterol and dementia is controversial, but from a cardiovascular risk
factor point of view lowering cholesterol by using statins improves stroke secondary prevention. This
is particularly important because VaD progresses in a step-wise manner (i.e. multi-infarct dementia).
Therefore, the cholesterol aim has been chosen as one of the “treat to target” interventions. The
total cholesterol aim will be <4.0 mmol/L which is in line with the RCP guidelines which were current
at the trial inception.

Atrial fibrillation (AF)

It has been shown that people with stroke and AF are more likely to be subsequently diagnosed with

dementia. An intervention rate aim of 60-80 beats per minute has been chosen for patients with AF;
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those on warfarin will aim for an INR between 2.5 and 3 to maintain levels in the therapeutic
window. There are no specific drug monitoring targets for other anticoagulants.

10 minutes of continuous beat-to-beat BP measurement will be carried out at baseline and the final
follow-up using a Finometer device. This data can be used to assess heart rate variability as well as
blood pressure variability.

Blood glucose

Diabetes mellitus is associated with both micro and macrovascular disease, and hence carotid artery
disease which is a preventable risk factor for stroke. It has been well documented that poor glucose
control (assessed using HbA1C) predicts stroke risk (Myint et al, 2007). Therefore good diabetes
control may prevent further cardiovascular risk and be associated with added benefit to future

cognitive status. The aim is for HbA1C of 48-53 mmol/mol (or 6.5-7%).

The patient’s GP will be kept informed, by letter, of the results that have been recorded during the
research study. All patients will receive standard lifestyle advice relating to diet and weight, smoking,

and alcohol consumption.

Allocation into Study Arms
This will take place after recording the participant’s MoCA score, which is interpreted in the
following manner:
e Score 226 indicates normal cognition whilst a score <17 suggests possibility of dementia.
e Score between 20-25 suggests MCI, which is an Intermediate stage between the expected

cognitive decline of normal ageing and the more serious decline of dementia.

The allocation of participants based on their MOCA score is as follows:

Greater degree of cognitive decline (MoCA <20)

In view of the greater extent of cognitive impairment, continued participation in the study is not
suitable for these participants. They will be referred to specialist services where relevant, and their
GP will be informed.

Normal cognition (MoCA score 226)

Patients with normal cognition (MoCA score 226) will be informed of their normal cognition status
and will continue to receive usual care by their clinicians. They will be asked to confirm their
willingness to continue to participate in the observational study (GROUP O) and will be followed-up
at 12 months.

Intermediate stage (MoCA score 20-25)
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Patients with MoCA score of 20-25 will be informed of their cognitive status and asked to confirm
their willingness to continue to participate in the feasibility trial. They will be randomised into one of
two groups; control arm (GROUP C) or intervention arm (GROUP I). Randomisation will be based on
computer generated blocked randomisation managed by the Norwich CRTU.

GROUP C: The patients will receive usual care by their clinicians and will be followed-up at 12
months.

GROUP I: Patients in this arm will undergo enhanced risk factor management through assessment by
the study team at 3, 6, and 9 months. Specific aims will be set for each modifiable risk factor and the

GP will be informed about these targets and the results of each visit.

Ordering of assessments

The following assessments will be carried out on all participants at baseline:
e Eligibility assessment and informed consent;
o MoCA;
e Assessment of past medical history, including VRF;

e Record concomitant medications.

In addition, participants in group C and | will complete at baseline:
e EQ5D (a generic health-related quality of life questionnaire), DEMQOL (a dementia-specific
QoL questionnaire), GDS (Geriatric Depression Scale questionnaire), Bristol Activities of Daily
Living questionnaire and Morisky Medication Adherence Score;
e Resource use questionnaires;
e BP variability measures including 10 minutes of continuous beat-to-beat blood pressure
recording and 24 hour blood pressure monitoring;

e Pulse wave velocity (PWV) measurements (which reflect arterial stiffness).

Participants in group | will be seen at 3, 6, and 9 months at which time they will have assessment of

their vascular risk factors and data collection for adverse events.

All participants will be followed-up at 12 months at which time they will have:
o MoCA;
e Assessment of vascular risk factors;

e Recording of concomitant medications;
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In addition, participants in group C and | will complete at 12 months:

e EQ5D, DEMQOL, GDS, Bristol Activities of Daily Living questionnaire and Morisky Medication
Adherence Score;

e Resource use questionnaires;

e Data collection for adverse events;

e BPvariability measures;

e PWV measurements.

A summary of these assessments is presented in Tables 1 and 2.

Outcome measurements (what, when, how)

1. Primary outcome measure:

Recruitment and retention rates at 12 months from the screening and study management logs.

2. Secondary outcome measures:

(a) difference in mean change in MoCA score between groups C and | at 12 months;

(b) proportions of participants in each group whose vascular risk factors are controlled at each time
point;

(c) frequency of adverse events in each group;

(d) indicative incremental cost per MoCA point and QALY gained by the intervention;

(e) mean change in MoCA score in group O related to number of VRF and proportion of participants

whose VRF are controlled at baseline and outcome.

Coding and recording assessments

All trial data will be entered in paper Case Record Forms. These will be stored in locked offices,
which require passcode access, within the NNUH CRTU. Anonymised data will be transcribed to a
secure database by the researchers or a suitably qualified member of the research team. This
database will be stored on password protected computers at the NNUH CRTU. The name and any

other identifying detail will not be included in any trial data electronic file.

Sample size calculation

As this is a feasibility study a formal sample size calculation is not required. The duration and sample

size of the study are based on the estimated prevalence rate of cognitive impairment at diagnosis
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(around 30% (Guyomard et al, 2011)), incidence of dementia after the event (~30% in 3 months

(Kwok et al, 2011)), estimated screening and recruitment rates. The aim is to include a minimum of

100 patients in the feasibility study (50 per group) and another 100 patients in the observational

study.

Data analysis plan

Primary objective:

Proportion of participants with MoCA score 20-25 who consent to join the trial;

Adherence to follow-up, including rates of withdrawal and loss to follow-up;

Number of risk factors that need to be targeted in these patients administering the client
service receipt inventory (CSRI) and Quality of Life questionnaires. Originally designed for
costing psychiatric interventions, the CSRI (Chisholm et al, 2000; Beecham & Knapp, 2001)
has been used as the core resource use measurement tool for a wide variety of
interventions. It requires adapting to fit each study question therefore the feasibility study

will allow testing and revising of the questionnaire in preparation for the full study.

Secondary objectives:

Rates of control of VRF at baseline and outcome in each group;

Proportion of participants in group | achieving VRF targets at 3,6 and 9 months for each risk
factor;

Difference in mean change in MoCA score between groups C and |. The between group
comparison will be based on a general linear model with group as a fixed effect and
including any prognostic variables at baseline for which there is a between group disparity. A
95% confidence interval for the difference in means will be constructed to give an idea of
the likely magnitude of benefit from the intervention;

Indicative incremental cost per point gained in MoCA, DEMQOL and per QALY gained
between Group C and I|. Data will be analysed in terms of costs and effects for the two
groups. We will analyse key drivers of costs and examine the potential of this intervention to
be cost-effective.

Change in MoCA score between baseline and 12 months in GROUP O participants, and in
groups O and C combined;

Difference in adverse events rates between groups;

Difference in mean BP between Groups Cand [;

Difference in BP (systolic and diastolic) variability between Groups C and [;

Difference in PWV between Groups C and I.
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ETHICS

This study was granted ethical approval in England (East of England Cambridge East Research Ethics
Committee, REC 15/EE/0061).

Study oversight

Study oversight is through the Trial Steering Committee, which will meet every four months. The
Trial Steering Committee comprises two independent lay representatives, two independent experts
(one of whom is the Chair of the Committee), the PI, the study statistician, and representatives from
the Norwich CRTU. There will also be a Safety Committee (in place of a data monitoring committee),
comprising two independent clinicians, who will meet every six months to evaluate any unexpected
trends or unexpected risk to participants. If it is felt that the risk to participants is significant or

unacceptable the Safety Committee can recommend to early termination of the trial.

Data Protection
Data will be collected and handled in line with sponsor and Norwich CRTU Standard Operating

Procedures and NHS Trust policies. All electronic data will be link-anonymised.

DISCUSSION

This study was designed to assess the feasibility of recruiting patients with MCl post-stroke/TIA to a
randomised controlled trial of enhanced VRF management. The main challenge of the study so far
has been recruitment. Initially this was slow due to the primary research nurse having an additional
active study. Following the conclusion of the parallel study it has been possible to focus on SERVED
Memory exclusively and, with an additional research fellow joining the team, recruitment rates have
improved. However, whilst recruitment to group O has not been problematic, we have found that
patients with MoCA score 20-25 are less likely to consent to participate. They are often older, have a
greater degree of frailty, and are more greatly affected as a result of their stroke. Consequently the
perceived burden of participation is likely to be greater. As this is a feasibility study we have not
made any alterations to the intervention at this stage as we want to quantify the recruitment and
retention rates, including reasons for non-recruitment and withdrawal. This data will be important
for designing the future definitive study where it may be necessary to adjust the follow-up, for

example by increasing the interval between visits or offering follow-up in the patient’s home.
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CONCLUSION

SERVED Memory aims to demonstrate the feasibility of identifying patients with MCl post-stroke/TIA
and recruiting them to a trial of enhanced VRF management. We also aim to show that enhanced
VRF management can prevent further cognitive deterioration, and potentially even improve
cognitive function in stroke survivors, and that this intervention is acceptable. A health economic
component will explore the capacity of the intervention to be cost-effective. We hope that this will
inform future study with the ultimate goal of developing realistic strategies for preventing VaD and
other types of dementia, which in turn could have a major impact on patient care and healthcare

resources.
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ABSTRACT

Introduction: Stroke is a leading cause of death and disability. The development of dementia after
stroke is common. Vascular risk factors (VRF) which contribute to stroke risk can also contribute to
cognitive decline, especially in vascular dementia (VaD). There is no established treatment for VaD,
therefore strategies for prevention could have major health resource implications. This study was
designed to assess whether patients with early cognitive decline after stroke/transient ischaemic
attack (TIA) can be easily identified and whether target driven VRF management can prevent

progression to dementia.

The primary objective is to establish the feasibility of recruitment and retention of patients with
early cognitive decline to a randomised controlled trial of enhanced VRF management. Secondary
objectives include (a) to determine the potential clinical benefit of the intervention; (b) to estimate
the sample size for a future definitive multi-centre randomised controlled trial; (c) to inform a future
economic evaluation; (d) to explore the link between VRF control and the incidence of cognitive
impairment on longitudinal follow-up in a UK population after stroke/TIA with current routine

management.

Methods: 100 patients with cognitive decline post-stroke/TIA will be recruited from stroke services
at the Norfolk and Norwich University Hospital (NNUH). After collection of baseline data they will be
randomised to intervention (3 monthly follow-up with enhanced management) or control
(treatment as usual by the General Practitioner (GP)). At 12 months outcomes (repeat cognitive
testing, VRF assessment) will be assessed. A further 100 patients without cognitive decline will be
recruited to a parallel observational group from the same site. At 12 months they will have repeat

cognitive testing.

Ethics and dissemination: Ethical approval has been granted in England. Dissemination is planned via

publication in peer-reviewed medical journals and presentation at relevant conferences.

Registration details: International standard randomised controlled trial number (ISRCTN) 42688361.
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Strengths and limitations of this study:
e The protocol utilises a validated cognitive screening test which is sensitive and specific for
the detection of mild cognitive impairment as well as dementia.
e Data will be collected on a range of VRF.
e The study is open-label, but repeat cognitive testing will be completed by a member of the
research team who is blinded to allocation and baseline cognitive status.
e The chosen follow-up period of 12 months may limit our ability to detect changes in

cognition.

INTRODUCTION

Background

Stroke is one of the leading causes of death and disability [1] and current demographic trends
suggest that the total numbers of people with a stroke will rise due to the ageing population [2].
Cognitive decline after stroke poses a significant problem considering that up to 30% of patients may
potentially develop dementia as early as 3-months after their cerebrovascular event [3]. Stroke may
unmask previously unrecognised cognitive impairment [4, 5], or may trigger new cognitive decline

due to VaD, Alzheimer’s disease, or mixed pathology [6, 7].

The World Alzheimer Report emphasised the benefit of early diagnosis with future savings from
delayed institutionalisation, and care costs across the disease course [8]. Similarly the UK
Government has identified the timely diagnosis of dementia in primary care as a priority [9]. An
effective strategy in preventing VaD could have major resource implications - with at least 1in 5
dementia cases having a VaD element and dementia costing the UK economy £23 billion per year
[10]. Most importantly, “how best to improve cognition after stroke” was reported to be the highest
priority research topic in a survey of patients with stroke [11]. Identifying patients who have signs of
early cognitive decline after stroke or TIA could provide a window of opportunity for saving

resources and improving patient outcomes if further cognitive decline could be prevented [6].

It is reported that dementia is common after stroke and TIA [3, 4, 12, 13]. Reported rates range from
7.4% up to 41.3% with the variance mostly dependent on the mix of the cohort (e.g. rates are higher
in secondary care cohorts and those with higher rates of recurrent stroke) [14]. Our previous work
shows that the risk of developing cognitive impairment appears to be greater in people with higher

numbers of VRF [4] and other work suggests that the presence of cardiovascular risk factors
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increases the risk of early cognitive decline progressing to dementia [15]. Improved control of VRF
leading to enhanced secondary stroke prevention may therefore help to prevent further cognitive

decline after stroke/TIA in high-risk patients with evidence of early cognitive impairment.

Rationale for the Study

Observational evidence indicates that both VaD and Alzheimer’s dementia may have risk factors in
common with stroke, namely VRF such as high blood pressure (BP) and diabetes [16, 17]. Despite
this, whether intervening to control these risk factors can prevent dementia remains unclear [16,
18]. Firstly, trials of antihypertensive therapy have been inconsistent. However, they may have been
limited by high rates of treatment in placebo groups, high dropout rates, and short follow-up [18]. Of
note, a large trial which recruited patients with stroke/TIA (PROGRESS) did demonstrate reduced
cognitive decline but not dementia with treatment [16, 18]. Furthermore, meta-analysis of placebo
controlled trials suggests that antihypertensive therapy reduces the risk of dementia [19]. Secondly,
two randomised controlled trials have assessed the use of statins and found no benefit on cognition
despite reduction in cholesterol levels [20]. Thirdly, in the ADVANCE study intensive blood glucose
control in type 2 diabetics successfully reduced microvascular complications, but did not reduce
rates of dementia [18]. Finally, whether anticoagulation for atrial fibrillation (AF) can prevent
cognitive decline is, at present, not addressed by the available evidence [16, 17]. In spite of this
uncertainty there is evidence, as alluded to earlier, that recurrent stroke is an important factor in
post-stroke dementia [14]. Given that treating VRF is beneficial for secondary stroke prevention, it
therefore remains plausible that this could also have an impact on cognitive decline post-stroke and
further research is justified. Evidence to support this comes from a randomised controlled trial in
Germany which demonstrated a significant reduction in the need for long-term care in older adults
following an intervention involving systematic identification and evidence-based treatment of
cardiovascular risk factors [21]. Although two trials similar to ours have investigated the use of an
intervention targeted at controlling VRF for preventing cognitive decline after stroke and neither
demonstrated a benefit of intervention at 12 months [22, 23], a key difference with our study is that
we will be targeting patients who already have signs of cognitive impairment at baseline and

therefore are at higher risk of further decline.

Routine cognitive testing using validated measures which are simple and quick, such as the Montreal
Cognitive Assessment (MoCA), which are shown to be sensitive and specific in detecting vascular
related cognition can identify those who are at risk of developing decline [24-26]. We believe

therefore, that detection of early cognitive decline in stroke and TIA is feasible at the time of
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diagnosis in secondary care and we propose that enhanced (target driven) VRF control is clinically

effective, cost-effective and safe.

The reported incidence of dementia post-stroke is variable, with the highest rates being over 40% [7,
14]. Reporting differences are strongly attributable to variation in the cohorts studied [14]. There is
also some evidence to suggest that cognitive decline after TIA or minor stroke (defined as National
Institute of Health Stroke Scale <3) may be transient [27]. However, there is a lack of data based on
the current UK population. This study will therefore incorporate a parallel observational arm with a
view to generating relevant epidemiological data in order to provide better insight regarding

cognition after stroke/TIA in this patient population.

Study objectives

The primary objective of the study is to determine the feasibility of randomising patients who have
signs of early cognitive decline, but no dementia, into routine risk factor management or enhanced
risk factor management by their GP, and to assess adherence to the proposed intervention by

enrolled participants.

The secondary objectives are:

(a) to determine the potential clinical benefit of enhanced control of VRF in preventing progression
of cognitive decline and the development of dementia post-stroke/TIA;

(b) to assess indicative cost-effectiveness of this intervention;

(c) to estimate the sample size for a future definitive multi-centre randomised controlled trial;

(d) to identify any adverse events due to the intervention, including rates of recurrent stroke/TIA;
(e) to explore the incidence of cognitive impairment on longitudinal follow-up in a UK population

after stroke/TIA with current routine risk factor management.

METHODS AND ANALYSIS

Study overview

This study is a single-centre, open-label parallel group study to determine the feasibility of
conducting a randomised controlled trial in an NHS setting on patients following stroke or TIA who
have early cognitive decline. The aim is to target risk factors more intensively through enhanced

monitoring and control of VRF compared to usual care. We wish to estimate the potential clinical
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impact and cost-effectiveness of this intervention, and the sample size for a future multicentre
definitive study in an NHS setting.

There is a parallel observational study arm for patients with no evidence of cognitive decline who
will have their VRF and cognitive function assessed at follow-up. The objective of the parallel
observational study is to better understand the link between VRF, their control and the development
of cognitive decline after a cerebrovascular event. Combining the control arm of the feasibility trial
and observational cohort will provide further information on these links, including a realistic
estimate of the magnitude of effect of enhanced risk factor management in planning a future trial. A
summary of the study design is provided in Figure 1. Recruitment commenced in November 2015,
was completed in July 2017, and final follow-up data collection will be in July 2018. The study has
been registered on 16™ April 2015: International standard randomised controlled trial number

(ISRCTN) 42688361.

Trial Participants
All adult patients with confirmed stroke (first/recurrent) or TIA, identified within 8 weeks of

diagnosis will be considered for the trial.

Inclusion Criteria
e Participant is willing and able to give informed consent for participation;
e Male or female, aged 18 years or above;

e Diagnosed clinically and radiologically with stroke (infarct or haemorrhage) or TIA.

Exclusion Criteria
The participant may not enter the trial if ANY of the following apply:
e Established Dementia;
o Life expectancy <1 year;
e Co-morbidities that adversely affect their ability to accurately complete the MoCA;

e Patients who do not wish to know about their cognition.

Identification of participants

Eligible patients will be given a detailed Patient Information Sheet (PIS) and Consent Form for
consideration. After 24 hours the study team will contact the patient again and those who agree to
participate will provide written informed consent and undergo a simple and validated cognitive

screening test (MoCA), unless this has already been carried out by the clinical team as part of their
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routine care, whereupon that score can be used for study purposes. If a MoCA has been
administered by the TIA clinic team the patient will be given a PIS in clinic and be followed up by
phone to discuss entry into the study. Patients who have previously attended stroke services may be
screened retrospectively from the Capture TIA/Stroke hospital database and followed up by phone.
Those who have a MoCA score 226 and who verbally consent to be contacted about the study are
sent a study summary sheet, a study invitation letter and consent form. If they wish to participate
the completed consent form will be returned and countersigned by a delegated member of the
study team. Those who do not have a MoCA score following their stroke or TIA are invited for an
appointment to give consent to take part in the study and carry out the MoCA. The patient will be

enrolled into the appropriate arm of the study depending on the MoCA score.

Assessing capacity and obtaining informed consent

The participant must personally sign and date the latest approved version of the Informed Consent
Form. This will then be countersigned by a delegated member of the research team before any trial
specific procedures are performed. Written and verbal versions of the PIS will be presented to the
participants detailing the trial rationale; participant involvement and responsibilities; the
implications and constraints of the protocol; safeguards; and processing of blood tests. It will be
clearly stated that the participant is free to withdraw from the trial at any time for any reason
without prejudice to future care, and with no obligation to give the reason for withdrawal. The
member of the research team who takes consent will be delegated to do so, be familiar with the
study and be suitably qualified to obtain consent for research purposes. A copy of the signed
informed consent will be given to the participant, and another will be stored at NNUH Clinical
Research Trials Unit (CRTU). The original signed form will be retained in the patient’s medical

records.

Allocation into Study Arms
Allocation is based on the patient’s MoCA score, interpreted in the following manner:
e Score 226 indicates normal cognition, with this score being chosen to maximise the
sensitivity of the test for detecting early cognitive decline.
e Score 20-25 suggests early cognitive decline [24, 25].

e Score £17 suggests possibility of dementia [28].

Normal cognition (MoCA score 226)
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Patients with normal cognition will be informed of their result and will continue to receive usual care
by their clinicians. They will be asked to confirm their willingness to continue to participate in the
observational study (GROUP 0) and will be followed-up at 12 months.

Intermediate stage (MoCA score 20-25)

Patients will be informed of their result and asked to confirm their willingness to continue to
participate in the feasibility trial. They will be randomised into one of two groups; control arm
(GROUP C) or intervention arm (GROUP 1). Randomisation will be based on computer generated
blocked randomisation managed by the Norwich CRTU.

Patients in GROUP C will receive usual care by their clinicians and will be followed-up at 12 months.
Patients in GROUP I will undergo enhanced VRF management through assessment by the study team
at 3, 6, and 9 months. Specific aims will be set for each modifiable risk factor and the GP will be
informed about these targets and the results of each visit.

Greater degree of cognitive decline (MoCA <20)

In view of the greater extent of cognitive impairment, continued participation in the study is not
suitable for these patients. They will be referred to specialist services where relevant, and their GP

will be informed.

Interventions to be measured

Blood pressure

Existing evidence demonstrates that lowering of BP consistently and continuously reduces
cardiovascular risk. This is supported by the Royal College of Physicians (RCP) guidelines’ aim for BP
140/90 mmHg, with an ideal target BP <130/80 mmHg for secondary prevention [29]. The effect of
intervention on BP reduction using 24 hour BP measurement at the beginning and end of the study
will be examined. This will be recorded using a SpacelLabs 90207 monitor programmed to measure
BP at 20 minute intervals during the daytime (0700-2200) and hourly overnight (2200-0700).
Plasma Lipids

The link between total cholesterol and dementia is controversial, but from a cardiovascular risk
factor point of view lowering cholesterol by using statins improves stroke secondary prevention.
Although post-stroke dementia can be of VaD type, Alzheimer’s dementia, or mixed pathology,
lowering cholesterol should contribute to a reduced risk of post-stroke dementia where the
mechanism is one of VaD. Therefore, the cholesterol aim has been chosen as one of the “treat to
target” interventions. The total cholesterol aim will be <4.0 mmol/L which is in line with the RCP
guidelines which were current at the trial inception [29].

Atrial fibrillation
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It has been shown that people with stroke and AF are more likely to be subsequently diagnosed with
dementia [3, 5]. An intervention rate aim of 60-80 beats per minute has been chosen for patients
with AF; those on warfarin will aim for an INR between 2.5 and 3 to maintain levels in the
therapeutic window. There are no specific drug monitoring targets for other anticoagulants.

10 minutes of continuous beat-to-beat BP measurement will be carried out at baseline and the final
follow-up using a Finometer device. This data can be used to assess heart rate variability as well as
blood pressure variability.

Blood glucose

Diabetes mellitus is associated with both micro and macrovascular disease, and hence carotid artery
disease which is a preventable risk factor for stroke. It has been well documented that poor glucose
control (assessed using HbA1C) predicts stroke risk [30]. Therefore good diabetes control may
prevent further cardiovascular risk and be associated with added benefit to future cognitive status.

The aim is for HbA1C of 48-53 mmol/mol (or 6.5-7%).

The patient’s GP will be informed by letter of the results that have been recorded during the
research study. All patients will receive standard lifestyle advice relating to diet and weight, smoking,

and alcohol consumption.

Ordering of assessments (Table 1)
The following assessments will be carried out on all participants at baseline:
e Eligibility assessment and informed consent;
o MoCA;
e Demographics, including age, gender, body mass index, smoking status, alcohol
consumption exercise habits;
e Assessment of past medical history, including VRF;

e Record concomitant medications.

In addition, participants in group C and | will complete at baseline:
e EQ5D (a generic health-related quality of life questionnaire), DEMQOL (a dementia-specific
QoL questionnaire), GDS (Geriatric Depression Scale questionnaire), Bristol Activities of Daily
Living questionnaire and Morisky Medication Adherence Score;
e Resource use questionnaires;
e BP variability measures including 10 minutes of continuous beat-to-beat BP recording and 24

hour BP monitoring;
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e Pulse wave velocity (PWV) measurements (which reflect arterial stiffness).

Participants in group | will be seen at 3, 6 and 9 months at which time they will have assessment of

their VRF and data collection for adverse events, including recurrent stroke/TIA.

All participants will be followed-up at 12 months at which time they will have:

o MoCA;

e Assessment of VRF;

e Recording of concomitant medications;

e Data collection for adverse events, including recurrent stroke/TIA.

In addition, participants in group C and | will complete at 12 months:

e EQ5D, DEMQOL, GDS, Bristol Activities of Daily Living questionnaire and Morisky Medication

Adherence Score;

e Resource use questionnaires;

e BPvariability measures;

e PWV measurements.

Table 1: Summary of study procedures

Procedures for all ot
participants . . 12

Screening Baseline 3 months 6 months | 9 months

months

Eligibility assessment v v v
Informed consent v v
Montreal Cognitive v v
Assessment
Medical history v
Demographics 4
Concomitant medications v v
Physical examination v v
including VRFs
Blood sample for cholesterol
+/- INR and blood v v
glucose/HbA1C
Adverse events v
Additional procedures for participants in Group C
24 hour BP measurement v v
Beat to beat BP v v
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measurement

Pulse wave velocity
measurement

Quality of life and functional
assessment*

Resource use questionnaires 4

Additional procedures for participants in Group |

Eligibility assessment v v v

Assessment of VRF’s v v v

Blood sample for cholesterol
+/- INR and blood v v v
glucose/HbA1C

Concomitant medications
and adherence

Quality of life and functional
assessment*

Resource use questionnaires

24 hour BP measurement

Beat to beat BP
measurement

AN NN

ASIANENERN

Pulse wave velocity
measurement

\

\

Adverse events 4 v v

* Includes EQ5D, DEMQOL, Geriatric Depression Scale, Bristol Activities of Daily Living, Morisky
Medication Score.

Outcome measurements

1. Primary outcome measure:

Recruitment and retention rates at 12 months from the screening and study management logs.
2. Secondary outcome measures:

(a) difference in mean change in MoCA score between groups C and | at 12 months;

(b) proportions of participants in each group whose vascular risk factors are controlled at each time

point;
(c) frequency of adverse events in each group;

(d) indicative incremental cost per MoCA point and QALY gained by the intervention;

(e) mean change in MoCA score in group O related to number of VRF and proportion of participants

whose VRF are controlled at baseline and outcome.

Sample size calculation
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As this is a feasibility study a formal sample size calculation has not been performed. The duration

and sample size of the study are based on the estimated prevalence rate of cognitive impairment at

diagnosis (around 30%) [4], incidence of dementia after the event (~30% in 3 months) [3], estimated

screening and recruitment rates. The aim is to include a minimum of 100 patients in the feasibility

study (50 per group) and another 100 patients in the observational study.

Data analysis plan

Primary objective:

Proportion of participants with MoCA score 20-25 who consent to join the trial;

Adherence to follow-up, including rates of withdrawal and loss to follow-up;

Number of risk factors that need to be targeted in these patients administering the client
service receipt inventory (CSRI) and Quality of Life questionnaires. Originally designed for
costing psychiatric interventions, the CSRI [31] has been used as the core resource use
measurement tool for a wide variety of interventions. It requires adapting to fit each study
question therefore the feasibility study will allow testing and revising of the questionnaire in

preparation for the full study.

Secondary objectives:

Rates of control of VRF at baseline and outcome in each group;

Proportion of participants in group | achieving VRF targets at 3, 6 and 9 months for each risk
factor;

Difference in mean change in MoCA score between groups C and |. The between group
comparison will be based on a general linear model with group as a fixed effect and
including any prognostic variables at baseline for which there is a between group disparity. A
95% confidence interval for the difference in means will be constructed to give an idea of
the likely magnitude of benefit from the intervention;

Indicative incremental cost per point gained in MoCA, DEMQOL and per QALY gained
between Group C and |. Data will be analysed in terms of costs and effects for the two
groups. We will analyse key drivers of costs and examine the potential of this intervention to
be cost-effective.

Change in MoCA score between baseline and 12 months in GROUP O participants, and in
groups O and C combined;

Difference in adverse event rates between groups;

Difference in mean BP between Groups Cand [;
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e Difference in BP (systolic and diastolic) variability between Groups C and |;

e Difference in PWV between Groups C and I.

ETHICS AND DISSEMINATION

This study was granted ethical approval in England (East of England Cambridge East Research Ethics
Committee, REC 15/EE/0061). Study oversight will be conducted through regular meetings of a Trial
Steering Committee and a separate Safety Committee, both of which will include independent
representatives. If it is felt that the risk to participants is significant or unacceptable the Safety

Committee can recommend to early termination of the trial.

Data will be collected and handled in line with sponsor and Norwich CRTU procedures and NHS Trust
policies. Electronic data will be anonymised and all data will be kept under secure conditions.

Professor Potter will act as data custodian.

Dissemination of the study results is planned via publication in peer-reviewed medical journals and
presentation at relevant scientific conferences. Any reporting will adhere to the CONSORT statement

extension for pilot and feasibility trials. We do not intend to employ professional writers.
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Figures included:

Figure 1: Summary of the study design depicting the flow of participants through the study. Steps
detailed include the identification and recruitment of participants, allocation and randomisation into
the study arms based on MoCA score, and the timing of intervention and follow-up visits.
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Figure 1: Summary of the study design depicting the flow of participants through the study. Steps
detailed include the identification and recruitment of participants, allocation and randomisation
0 into the study arms based on MoCA score, and the timing of intervention and follow-up visits.
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and any procedures for monitoring adherence (eg, drug
tablet return, laboratory tests)

Relevant concomitant care and interventions that are
permitted or prohibited during the trial

Primary, secondary, and other outcomes, including the
specific measurement variable (eg, systolic blood
pressure), analysis metric (eg, change from baseline, final
value, time to event), method of aggregation (eg, median,
proportion), and time point for each outcome. Explanation
of the clinical relevance of chosen efficacy and harm
outcomes is strongly recommended

Time schedule of enrolment, interventions (including any
run-ins and washouts), assessments, and Vvisits for
participants. A schematic diagram is highly recommended
(see Figure)

Estimated number of participants needed to achieve study
objectives and how it was determined, including clinical
and statistical assumptions supporting any sample size
calculations

Strategies for achieving adequate participant enrolment to
reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

N/A
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Sequence 16a
generation

Allocation  16b
concealme

nt

mechanism

Implement 16¢
ation

Blinding 17a
(masking)

17b

BMJ Open

Method of generating the allocation sequence (eg,
computer-generated random numbers), and list of any
factors for stratification. To reduce predictability of a
random sequence, details of any planned restriction (eg,
blocking) should be provided in a separate document that
is unavailable to those who enrol participants or assign
interventions

Mechanism of implementing the allocation sequence (eg,
central telephone; sequentially numbered, opaque, sealed
envelopes), describing any steps to conceal the sequence
until interventions are assigned

Who will generate the allocation sequence, who will enrol
participants, and who will assign participants to
interventions

Who will be blinded after assignment to interventions (eg,
trial participants, care providers, outcome assessors, data
analysts), and how

If blinded, circumstances under which unblinding is
permissible, and procedure for revealing a participant’s
allocated intervention during the trial

Methods: Data collection, management, and analysis

Data 18a
collection
methods

18b
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Plans for assessment and collection of outcome, baseline,
and other trial data, including any related processes to
promote data quality (eg, duplicate measurements, training
of assessors) and a description of study instruments (eg,
questionnaires, laboratory tests) along with their reliability
and validity, if known. Reference to where data collection
forms can be found, if not in the protocol

Plans to promote participant retention and complete follow-
up, including list of any outcome data to be collected for
participants who discontinue or deviate from intervention
protocols

8-9

8-9

N/A

N/A

9-11

12
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Data
management

Statistical
methods

20a

20b

20c

BMJ Open

Plans for data entry, coding, security, and storage,
including any related processes to promote data quality
(eg, double data entry; range checks for data values).
Reference to where details of data management
procedures can be found, if not in the protocol

Statistical methods for analysing primary and secondary
outcomes. Reference to where other details of the
statistical analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and
adjusted analyses)

Definition of analysis population relating to protocol non-
adherence (eg, as randomised analysis), and any
statistical methods to handle missing data (eg, multiple
imputation)

Methods: Monitoring

Data
monitoring

Harms

Auditing

21a

21b

22

23

Composition of data monitoring committee (DMC);
summary of its role and reporting structure; statement of
whether it is independent from the sponsor and competing
interests; and reference to where further details about its
charter can be found, if not in the protocol. Alternatively, an
explanation of why a DMC is not needed

Description of any interim analyses and stopping
guidelines, including who will have access to these interim
results and make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing
solicited and spontaneously reported adverse events and
other unintended effects of trial interventions or ftrial
conduct

Frequency and procedures for auditing trial conduct, if any,
and whether the process will be independent from
investigators and the sponsor

Ethics and dissemination

__ 14

13

13

13

14

14

Page 22 of 24

10-11

14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 23 of 24

©CoO~NOUTA,WNPE

Research 24
ethics

approval

Protocol 25
amendments
Consent or 26a
assent

26b

Confidentiality 27

Declaration of 28
interests

Access to 29

data

Ancillary and 30
post-trial care

Dissemination 31a
policy

31b
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Plans for seeking research ethics committee/institutional
review board (REC/IRB) approval

Plans for communicating important protocol modifications
(eg, changes to eligibility criteria, outcomes, analyses) to
relevant parties (eg, investigators, REC/IRBs, trial
participants, trial registries, journals, regulators)

Who will obtain informed consent or assent from potential
trial participants or authorised surrogates, and how (see
ltem 32)

Additional consent provisions for collection and use of
participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled
participants will be collected, shared, and maintained in
order to protect confidentiality before, during, and after the
trial

Financial and other competing interests for principal
investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset,
and disclosure of contractual agreements that limit such
access for investigators

Provisions, if any, for ancillary and post-trial care, and for
compensation to those who suffer harm from ftrial
participation

Plans for investigators and sponsor to communicate trial
results to participants, healthcare professionals, the public,
and other relevant groups (eg, via publication, reporting in
results databases, or other data sharing arrangements),
including any publication restrictions

Authorship eligibility guidelines and any intended use of

professional writers

14

14

7-8

N/A

14

14

14

N/A

14

14
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31c Plans, if any, for granting public access to the full protocol, N/A

participant-level dataset, and statistical code
Appendices
Informed 32 Model consent form and other related documentation given __ Not supplied__
consent to participants and authorised surrogates
materials
Biological 33 Plans for collection, laboratory evaluation, and storage of N/A
specimens biological specimens for genetic or molecular analysis in

the current trial and for future use in ancillary studies, if

applicable
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